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Abstract 



PROBLEM TO BE SOLVED: To obtain a foamed sheet having fine cells ad excellent appearance and 
rigidity by specifying the extrusion conditions, the die structure and the closed-cell content. 
SOLUTION: This invention provides a fabricable non-crosslinked polypropylene resin foamed sheet having a 
density of 0.09-0.4g/cm<3> , a thickness of 0.5-8mm and a closed-cell rate of 70% or above, wherein the 
cell shape satisfies the following relationships (1) to (3) (wherein A, B and C are the mean cell diameters 
in the directions of thickness, extrusion and width of the sheet). To obtain a sheet which can satisfy the 
relationships, the temperature of the ring die at the tip of an extruder is lowered to the limit temperature at 
which the resin does not crystallize in an accurately controlled manner to permit the resin in a highly viscous 
state to pass the die, and a die in which a secondary breaker in such a form as to permit the resin to flow as 
a piston flow is contained and which has such a stmcture that the inside of the die is suddenly constricted at 
the lip top is used. The blowing agent is used in an amount of 0.05-0. 5mol when it is a volatile one, and in an 
amount of about 0.03-0.45mol when it is an inorganic or a decomposable one. 
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*n~0. 1 (rad/sec. ) IC^-lk-r-Sl^iO^ilSItt^ : 

G ■ (DiSRt/^^tmco^mmm i^^-t^ ztxm 

[0038] nmm.t . m.witmti}<±Mi^ ( 7 ) 
izif^-tmrnzhmmx-h-iX t> , st; ( 7 ) tijtti. « 
i)^oaT<r)mmimmx'^-f. a*<o. 7^m<^^. 

l.-lJ. a*U. 0 0S:fii?.lSfl|c7)%&Wiffi^?a 

mi^co^-^iizii. 'i%(:>ixh^mmimm^:htim^-t¥ 
hfztbmmmaipmmx'^-f. miz^M^&^m< t 

[0039] ifcfi?^5ie$ : G ■ Kct Oft«§tXl.ffi 

ii«om?aje« ■ $tj#(o^iii{s. G ■ tmmzm&^ixh 
mmm ■.g'-^zx'o.x ommiz^mx-^ht^ 

mx'h-^xtm^mizmimmnm ■ m^cr)m)iz 

(G'tcfflS) m^w<mn (g- -tcffis) 

0 tG ■ i)m mmxh'o^j:ti^hfm^^ • mmm 

X'hhbM.hfl. G ■ ■ /G " X-miXh tan 5<50ffi 
{C«B L;tfe«. : w 0 . 1 ~ 1 ( rad/se 

c.) cO®ffll*l^^fc•V^T, tan5<7)ffi*n. 2 5~3. 
5 0. i.^MtL<\il. 3 0-2. 7 0c7)rBlt3i^ 

[0040] ±iei}ll^^i)Wtt5¥tt{±. «iw«;5lttl*ii 

cOilW**3Ht^« : SR2 0 0a^) iCioT. JS:^ 
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mm^f^X'CDm&ilt^ti iSOO Odyn/cm^ t th . 

mmi&izmiS^ l O Orad/sec. St-SlSS-'ff 5^-^, 
2000~50000 dyn/ciii2 x'htLimmmi^ 

commm^mm:hmwt:^\f^j:^^m(r>z t x- 
7).^ 2 3o-c(c»-rs^t'*<ji o^issL. ^<m. m 

^j:t^iS:< L. mzMiiX'fzmmrM'OM-oXi}^(,n 

m^m : oji:mt^^. nmmk^znmuz^mw^ 
* : G ■ mi^m^m : g ■ ' ^ij^-ri., 

[004 1] tt, 2 3 0'Ci:V^3tll£im3Htc7)fflSS 

m'^^mt^, nwi'm^T'.znomm'^vctnm 
7-D f 1^ y ^-^0^^^ u 7-D 1 y^mm^zm^ s- 

[0043] ^WnX'\t. wmLtzi. ots:a.) I *)1l<^ 

b) !ifs«^}-^««-^i5t^£co¥ffi3>'r9-f ry 
©wtt^iitai^tj: ■oxmhixhnmmLt^mm'm 

[0044] 2|s:%BJHfcn^T«i±IS«07'Df^y*ffiil 

^ixm^iztijx^h, m-^ixm^hmtix 

f-yfta^f*. x^wy-iE7i<-7U^yi?ft»^i*^o 
xf-i^ymsiii. y^^ymm. ii<vmt\::~)i. mt 

[0045] znx 0 tfificoffiju^ii^-rsii^, m.^ 



[0046] i?.W^<r>m&>— V 1 {±, M;c{f , ±IEL 

}fsi^L/ct^. ia6tc^tJ:3(i, z.mmmm 
mm^mzw.'omifz. m.<7)^) yr^i^-rtmky 
^xmw z.<r)y^ xm -jrii^W)i!>%^Lxm 
mmmm. d^\^X':imm^wmmm\^x 
i^-v^khthmLxmmm&%tit, 
[0047] m^kwmmhiMme {zm-s\.^x 
mzmm\,zmmix\i. nmt3(^^i<zmm') -vr 

r4J:0ffai%vSL-C. |5|iat^^J:3^RM«^^fa 
Wtm^6<r>fym\<zWMLtz-?y F WU7CJ: 0^?S* 

m^%¥!^'fhm<^mz^^^nL. ^<r>^. n^tt 

6 5r Hie^ 8 T' h ttlctj 0 ^T^rSx- h 
t-fl.. i^. la^'gti-^yKWPSS^T'S)!.. 
[0048] ±fetCt3V^T, -7yH WU7c^g{i:. ^IJ: 

•7yKWi-7cO:ft${i. Higi«^ra*6£7)J^incc^^^ 
*St'J)*i«iU&T'S>l.. fftii)S« ( yxtf- H ) 

{ittttjM, m&i^-VK^mmm^zii'yxmtch 
/^aifflsti, ±tmtiim.mizx-oxm^j:ii3K mh5 

•f&MX'hh. 

[0049] ^nm<n^i&i^- h 1 inhiZht: *) . ^ 

<r>%m^i^^mx-m^-tm^(7) tcnt-th i>zii , 
mm. z<r)Pim^^i^m(^mmcom'sx\ m^m 

[0050] #«<offai*fft ti, mm. wmm^D^ 

izM'Omftzm^y^ XSr^-r ;l.?fliST-jE«tSS3 y 
[005 1 ] ^^ti^^tolfito^^xfcji, cajiff, ffi 

m&tib^izmf^(omtiM^-r. fxhy7a-c 
m^^xy^:^im^t^bbh^z. y^xmm-y 

r^mX'MS.mb^j:'0 . y^^xm^coEM^SOkg/ 
cm2 mnb^j:lXd^^m^blfzi><r>Thl, 
[0052] VJ±<r)X o^j:n^f¥cOTX'm^mi^ 
6 ^:mt-thZb l,ZX -oX . ^ra*«B&3|s:3%Bflt;iJ(tl.^ 

[0053] ±fE«0*D< LT*l^0S<^?&?ax- h 1 in 

h\>zhfz^. mmb Lx\t. ^mmi mmm. 
m. 'rfmm.mmmim^^hzbifx'th. im%m\ 
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[0054] }S%tt%?a»Ji: LT«i. ro^N-y, n -f 

1. l->''^'oa-l, 1,1. 2-Th77;l/:tox 
■S>y. 1. 1 -i''7;l^;rn- 1 -:;'oox:5'y, l, 
1,1, 2-Th77;l^jj-nx^y, i, i-i^'^/l-j}- 

[ 0 0 5 5 ] St. TV'JiDV 

[0056] ^m\com^mi. mmico^. pmt 

0. 0 5-0. S^ll-nM. *m^M^\X'0. 0 3~ 

0. 4 5=i:)umis.. ■i^mm^mix'o. os-o. 45 
"tjim&x'hi, 

[0057] *^BH^%tai^- h 1 2rt#l. tiTtoT . 

^mm-r^zti^x'^^. Dimmit Lx\i^iv^. 

RJCm^AW'^fLl., ^vSPSSiiJi^BtlOOfi* 

SB^^^c 0 0 . 2M»a5msuiT®im. i h mt uv^ 

IZbhX'^^. 

[ 0 0 5 8 ] ^ , f'ibmm'^iz. mmi<n4 oa*% 
m&ttxm\^mm^^^^'>txt,^\K imm, 

v^^^i^-^A^iW^jn.!.. ;fL^c7)Tfe;;K[gli l- 
70;«mT'^>l.;t*-mL.V\ ^coj; 3:5r«K;«S>J 

[0059] *%Bjt14, gigiMtt^, lSffl1ilSl*]±, 
jg^ h mimsm(nmmk.<r)t:.^\.z , h 1 (T) 



[0060] ffiiii^- h(4S!Hgi7 < v--kunmzn\^ 

T5~70%, »iL<{41 5~50M%-^*tTV^ 

t, mmy ^v-if^m.^-v<mm^.\z-x%<-^ 
7 0 «*% ^n.x.h>L rn'mzmm^'BLm. ±12* 

}a7^7-i:L-C{4^;P:7. W^i})Vl/'^J^^ 
[0 06 1 1 ^cr)J:-5^^!ii/-hSr^?aj^-M{c« 

«-ri.Ji^, mm^'y-hcDm^ii2ooumaT. n 

tL<\il 80MmVJ.TX'h^. Sr 2 0 0 // mOT 
t?i< IX i^mi^- h 1 «ilItt*^t^*Oi,(7)tttBJt 

tt*m-ri.. tS})iv-hiO;f;^*i2 0 0;umSrS;il. 

m^j:htimi}''of3\ mmcotmsmizx <^msi, 
mi-hmizm&m^mhfzm,m^ (x^-y'?% 

[0062] fflltx- h<7)a«ffl||fc --K'Jx^ 
;H±, tg«tt. B3?fitt. «tt^(0^*^f>;Ky7- 

f^bmmx'ht<^i)^x'ontu\ fip*>. f6?Sx-M 

[0063] ffiflli^- h Srll^gi^- h 1 izmmt?>izt> 
JtO, IXii. xj?xh;p-i^'3y7$^— 

t J: S 7 S hS^-«tW^Srffi^Ji5S-ri, ; t 

[0064] ^^B^Mi^- h 1 {4. M^m. 

m'^^itihcrimm t txy u-y^xj-^ yyss.m. 

"tfzmm srfflv ^xmm(Dm&m^izmth z t if 
X'%h. 

[006 5] 

mi&f.zmm^. 

[0066] IUSWI1~5 
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w^y^ xmmmM^Lxy^ y.umm)]i8 mmm'<ix±Mmmmm<7ym.^ i e o-i 7 o 
0 k g/c m3 laTt L. ±.tmmm.mwik'} 'c<nminm'mm^z^mi.zrlvvu-)vu^. 

nwmmmtz. <x\^x\ zmm^m&m -e^ ( 0 0 e 7 ] 

Ml 2.0 g/1 Ojii- 

^^^Bitm. 12 6-C 

Rl^ 15 8-C 

Vo-^r^yit 5in/^ 

mm^ij 2 3 g 

aWttPitt « = 0. 8, 0 = 4. 2 

tand = 2. 5 
(<u==0. I'-l r ad/#) 

^ffinyr^-f ry;?. 1. SxlO-^cm/dyn 

(2 10°C. 10 0N/m2-^. Sf|gl-3 0 0#^) 
WifS^HIfS 6. 2X 1 0-5cm/dyn 

(2 1 o°c. mmms.i/m 

a*¥%^^ft(Mw) 3.7X106 i^l) 

Z^tij^?4(Mz) 1. 2X10« {^D 

»il : Wate r s 1 50CV GPCSrffifflt. 13 ftHC^-TSWffllii 1 0 0a*aiC«-f l>i2^aWag[ 

s /^-Styrogel HT(103,10«.l cr)2<X:fl^-^~t:^^\ X<^~mzUl*)i:m 
06 , 106 A) . jgjgjgjgo. 2tt»%, aailml #(t^c. -J-UT. ttttift^ 3 0 k g/h t LT. 

i%^mmf\^ [00691 ^m\2. 3 

c ani ] m. 1 tc^-r 1 0 0 mLmzw^hm-^-mTim. 

■ if^yfj^wmm ^mzxwmm^^j:'^^:. wmm^zm^xti. 

cie-^awaJS^ffD ai^^ii 1 ooa«gi5t«f I. y <D2}xru-:f}-b:/^ xim^\ ttUiasra^aos 

^f^i^^iizm-^XTfsUz. [0 07 0] 

[0068]jtK^Jl [^1] 
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asp ) 


( msdi^) 


[ iXr - i7 - 


( k g / h ) 




1 . 1 


0,07 


1 6 9 


8 0 




1 . 8 


0 . 0 6 4 


I 6 7 


8 0 




2 . 2 


0.06 


I 6 5 


8 0 




2 . 9 


0 . 0 5 7 


1 6 4 


8 0 


^ is m 5 


1.8 


0.064 


1 6 7 


8 0 


it m 1 


1 . 8 


0.035 


1 6 7 


3 0 




1 . 2 


0 . 12 


1 7 I 


8 0 


ih f?»j 3 


2 . 0 


0 . 0 9 


1 6 9 


8 0 



[0071] ^Si6Ml~5. mmi^SX-'i^i^tlfc^ 



m<^mmib^mzm^<m,mThh. i^, mo 
( a ) tiM Dijmzr& 0 m^i}\^mm. mo ( b ) ti 

[0072] 
[«2] 
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[0073] mm^ii. M D^TffiJ t T D1:\^cr,^M' 
(A/B. A/C) =g-a)rffiSrfS«Uci:C: 



[0074] tfz. CW^:^[6l«¥^m?agA] / CM 

<^ti;^^^K^i>i:. ^cr)m^<^5i§<r>mi,z:^^th±X 
(r>%^ ( n S 5 0 ) tiOV^T±ffi#:^|fi]<7)fiSra2 
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• ■ a„ , mmzhi. b2 , ba , • • • b„ iMWj 

[00 75] cw^:^i6i(^w^m?asA] /ctd:^[6j 

2 ^ as , • • • a„ , Mt/'tCC] , Cj , C3 . • • 

• c„ &»ffi¥i^t, -ett. mmmtu-^mMm^m 

C, ^LT, •e<0Jtt'J)I.A/C$r^i6/::. 
[0076] m&(7)^-iti,Z':>\,^Xii. hc7)M 
D*rS]ic?a3:^[6]t, TD:^r[&i(::?a3*-ifiiiO-?-iim(c 

mizm^^i^. mutmucom^i^zmi. 
X. mmmz^t^m&t. mmz^m-i>%mz 

iiidLm^m {%) = CVx-Va (p 

) ) • • ■ (8) 

CfflL, vx : ^^i^-h-^yr/i-ffim^ { c 
m3 ) , va : h-9-yr;i^co;^*^tt(5oS^ ( c 
m3 ) , p f : yr/K7);^*^ws ( g/ 

cm3 ) , PS : ^llcOlgJS (g/cm3 ) X'h^, ] 
[00 79] )¥;z*A7tcoi<>-r{i. HBlc^-Ti 9tcT 

0 0mrnfttlES$tL/c3EH«, /3, r, ■ ■ • t^rS 
V— M $-TD:^fS]tc|lliL (fiL. [13tc^-rJ:-5(C 

1 OOmmtCjSit^>'^$)*0cOg|5:a-57«i:il1iL-t) , ^ 
n.-f ilfiO^Hto V-iT 5 mm e •/ f-T'ff^^kS-ai^ LJt . 

(T. ) <^it (Ti /T„ ) ^iX^iXCOmm 

^It LXmiZT^tti. HP*>, ^x{fKHa(=fc{tl. 

[0080] mmz-?\.^xii. '^m.mmizxmm6^ 

izx'om-^fc. mt-thhu-^^mm8{Z7F:-t 
xoiz. itm3i<Dmm^zmm2. ssitth 

Mttc7)^S3OT'J)0. 08tfcV>T, k~rO#i-ffi 
li. k: 175mm, 1:11 2 mm, m : 6 3 mm, 
n: 110mm, o:90mm, p:40mm, q:4 
0mm, r : 3 5mmt'J)l., figJ^14<7)|pa^S^, 

1^, 08 ( a ) {ififeje^&c;)^®!!, 08 ( b ) {MJgfl 



ov ^x -eii-en^ij^ , ±f nmiz Lxmmmz^^ 
2, MD:^r6]c7)^fe;^?asB2, TD:frr6]<o¥%mfa@ 

C2$:®|ifi¥J^lCj:'95^«^. A1/A2, B1/B2, 

[0077] zm^rn^xdmz. mmmnkK^Mi'Z 

^l.-!-«ii^Tc7)5fgc7)i|g (Tx 5) IZhh-^Xcri^i^ 

{m7^mmx'^stmz^i-i±xff)%m. ml, 

^jf.^co2 5%<7)ifLm<^mzm^j:hm^i.z'o\,^xii. -e 
<7)^?acoBiffla«o 5 0 %imx. i mtimm^T s m^z 
mmi-mt , z cr)$i.mimm^T s tc^^-t 1. 1 «o t 

L, m?a2o i^llfffiaO5 0%&Si.l.lii5^^*^l*IiigPT 

[0078] ami:b«?5»:j:b 
aiftCct OTie ( 8 ) i^tcj: 05Ra6fc. 

f/ps) :/CVa-Va (pf/ps 

[0081] mmwmmm 
© ^x<r>]&mmii,zt5\^xmi^ 

m.ix\^i. 

[0 082] J-HSiOfPffiasg 

© ^^mt<. 9mmr) 

O ^^*^'ffl*HW, ^ffitC^ 

A Jf;<A^'^^>W<, ^ffit^ 

X ^;<*^'ffl<, 

h*}. mifi^izT^i^^j:mmm^k^j:-ox\>^fc. 
[0083] mmRx/m^m^ u^mmm i tmm 
2, &i>'iisiM2j:Jtwj3^, -enmmu, ^co 

mm^m&Uz. ^3tcfem&*t-. i^, ^rSi^- 

<7)ftlf'it*^'oJS2 5mmX«l 5 0 mmT'lS^K-Sr-l?] 
K*), TJmmm ( (») ^Uxyr^ •y^'ttS^ry^- 
ay) tc-C, S^igSEiSi3 0mm, 5j^^c0^2. 5 
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TD^-|t]tO(,^T-eiX'riln = 3T'J I S-K7 2 03 



[0084] 





(g/cm» ) 


(mm) 


(kg/cm* ) 




0. 3 0 


2. 0 


7. 5 




0, 2 7 


2. 0 


3. 6 




0.19 


1. 7 


3. 0 




0. 20 


1. 7 


1. 6 



[ 0 0 8 5 ] ^3 tc^j^L/ii 9 tc, ffijK&t>m*^'BS- 

2, 3c;)^2^i7)fl{f5SJS5r7nUc. 
[0086] Mfe(^)5~8. it«l?iJ4-6 
^MC^il 2 ~ 4 , Jrbi^e^J 1 ~ 3 -C1# A) n/c V- h 



aitLTti, 3 0%^';P:?^WPP'<.-;^^ovx^'->'\' 
•yf- ( JPOS, KS3268-6) $rffl>'^!t. 
[0087 ] 
[^4] 
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[0088] %hflf^WL'^S^\i. ^ 5— 

>— h OJI$ 2 0 0 m*>1|cO?il, ^!|^i)T-^> 1. t 

[0089] ^/c, BKJi5ift*^'^W3fij^Sr*-ri.*'S*» 

*S^$-^4{:»-ii-T^i^t, 
[00 90] u-yr^jgcoaiS:^ 



09 ( a ) , ( b ) tirtff^«<0fi£»fq4 0 5r#|^?B 
IStTrXh-tyryUSrf^fiJcL, 129 (b) fc^l-J;^ 

(c, 09 ( c ) tS^-rj;^^;, n-h'-t;l.4 1 

>'T;l^$rfii5^a;^>'. n-H-fe;l/4 1 fi[^^A2t<rm 
5 0 m m t ^: o ;^cB#;±iT'iOffiffi5fiS$r 'J -y 7'5S]e 
tLT)i^L/i. I19^^^3V^T. s~wco=S-i-ffili. 
s: 180 mm. t: 160 mm, u: 120m. v: 
3 0mm : w : 1 7 OmmT'^l). i^. 119 (a) JM 
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[0091] 

a?li;K u rp y^tMii^?a>— h (i . ^'So . 0 9 

~0. 4g/cm3 .ff$0. 5~8mm. 

Jii:^rffi] (MD:^ifl]) . mi}\^ (td:^(6]) tfeftST*^ 
*n^ie ( 1 ) ~ ( 3 ) ^ms.t, ^mtmLxm^ 

mix.timm\ti:m^i>zmifzi>ff^x'hitmz. mm^ 
mmmmti-fzi>cr)X'»>it:i^. m^m< ix 
i>mmm^mi)m^j:hti-f. mm^m^y-htix 
m^^tim^i+^i<zmix\^h. -eoi. m&i>m 

0. 3 5<A/B<0. 6 5 • • • ( 1 ) 

0. 35<A/C<0. 65 • • • (2) 

0. 1 0< A go. 4 • • • ( 3 ) 

[0 0 9 2] tfz, :if^^mXU±timzMl . ftiiSB 

?ag^'?-ix-en.A 1 , 8 1, C 1 i: flortlgptcff 

i^ti^'ixA 2 , 3 2, C2t t/it |i {w. Tie ( 4 ) 
- .( 6 ) j^ms^t^ X 0 ^z%xmmmM-th z t 
x\ ^mi^-h<r)mm^tm^tx'^mmzy^y^'j 
^m^^j:< , m&'y- h<r>m^i7mz%mm-b 

0. 8<A1/A2gl. 2 • ■ • (4) 

0. 8<B1/'B2S1. 2 • • • (5) 

0. 8<C1/C2gl. 2 ■ • • (6) 

[ 0 0 9 3 ] MtC, iif.%m:\XVX>-n'fl\\Z'^^->XW7i-^ 

mm^fzh^ \z^ TD:*f[&iti5/ioT-^rcon-ffliJssE*^ 

<^fii!:^rc7)milffigP^ 1 0 0 m m(0Pa1|iBT'%-?Sv— h $:IS 
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